CONNECTOR IN WHICH CONTACT FORCE CAN BE 
MAINTAINED DURING A LONG PERIOD 



This application claims priority to prior Japanese patent application JP 
2002-286663, the disclosure of which is incorporated herein by reference. 

par.k ground nf the Invention: 

The present invention relates to an electrical connector having, in 
addition to a signal contact, a ground plate for electrically connecting the ground 
in the nnanner known in the art. 

Such a connector is usable, for example, in a liquid crystal display 
(LCD) monitor known In the art. The LCD monitor is provided with a circuit 
board on which a connector is mounted. The connector of the type is 
disclosed as a receptacle connector in, for example, JP-A 2001 -203047. 

The receptacle connector comprises a thin insulator, plural conductive 
signal contacts aligned in and held by the insulator, and a conductive ground 
plate held by the insulator to face the signal contacts. The ground plate has a 
part press-fitted into a holding hole made in the insulator. In the receptacle 
connector, each of the signal contacts and the ground plate serve as a spring 
member for generating contact force known in the art. 

When the receptacle connector is connected to a connecting object, 
namely, a plug connector, the ground plate is elastically bent In a thickness 
direction of the insulator with an edge portion of the holding hole serving as a 
fulcrum for the ground plate. In this event, it is assumed that the ground plate 
causes the holding hole be enlarged in its radial direction. This results in 
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decreasing the contact force relative to a predetermined value thereof. 
gjiimmary of t hft Invention: 

It is therefore an abject of the present invention to provide a connector 
in which predetermined contact force can be maintained during a relatively long 
period. 

Other objects of the present invention will become clear as the 

description proceeds. 

According to an aspect of the present invention, there is provided a 
connector for connecting a connection object. The connector comprises an 
insulator, a conductive contact held by the insulator for electrically connecting 
the connection object, and a conductive plate held by the insulator. The 
conductive plate has a spring piece facing the conductive contact. The spring 
piece has plural finger pieces for elastically contacting with the connection 
object. The finger pieces are arranged to have a slit left between adjacent 
ones of the finger pieces. The insulator has a beam portion placed in the slit. 

According to another aspect of the present invention, there is provided 
a connector to be connected to a connection object. The connector comprises 
an insulator, a first contact point, and a second contact point placed opposite to 
the first contact point. The d first contact point generates contact force towards 
the second contact point. The second contact point generates contact force 
towards the first contact point. The second contact point has branched 
portions. The insulator has a beam portion located between the branched 

portions. 

Rrief Descrip tinn nf the Drawino: 

Fig. 1 is a perspective view of a receptacle connector as a connector 
according to an embodiment of the present invention; 

Fig. 2 is an enlarged perspective sectional view of a principal part of the 
connector of Fig. 1; 
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Fig. 3 shows, together with a plug connector, a sectional view taken 

along a line Ill-Ill of Fig. 2; 

Fig. 4 is an enlarged perspective view showing a relation between an 
insulator and a ground plate included in the connector of Fig. 1; and 

Fig. 5 is a sectional view taken along a line V-V of Fig. 4. 

Pftft rriptinn of th^^ Prftferrpd Fmhodimenti 

With reference to Figs. 1-3. description will be made as regards a 
connector according to an embodiment of the present invention. 

The shown connector is a receptacle connector 10 which will be 
mounted on a circuit board provided in an LCD monitor known in the art. The 
receptacle connector 10 is for electrically connecting with a conductive plug 
connector 30 as a connecting object. The plug connector 30 includes plural 
conductive signal contacts 31 , an insulator 32 holding the signal contacts 31 , a 
metal shell 33 covering the insulator 32, and a conductive ground contact 34 
formed integral with the shell 33. The plug connector 30 may be a relay 
connector connected to a flexible printed card (FPC) or a fine line cable known 
in the art. 

The receptacle connector 10 includes plural conductive signal contacts 
11 for connecting with the signal contacts 31 of the plug connector 30. 
respectively, and an insulator 12 which is of a thin shape and fixedly holds the 
signal contacts 11 . The signal contacts 11 are press-fitted into plural holding 
holes 12a made in a lower portion of the insulator 12. respectively. The signal 
contacts 11 are arranged in a first or horizontal longitudinal direction A1 and 
each is referred as a first contact point. Each of the signal contacts 11 has a 
spring piece 11a which extends substantially in a second direction A2 horizontal 
and perpendicular to the first direction A1 . The spring piece 1 1 a is for press- 
contacting with each of the signal contacts 31 of the plug connector 30. 
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Referring to Figs. 4 and 5 in addition, the receptacle connector 10 
further includes a conductive ground plate 14 held by the insulator 12 and a 
metal shell 1 5 covering the insulator 12 from an outer side thereof. The ground 
plate 14 is in contact with the metal shell 15 and electrically connected to the 
ground. The ground plate 14 includes a base portion 14a extending along the 
insulator 12 in the first direction A1, plural press-fitting portions 14b protruded 
from the base portion 14a In the second direction A2 to be arranged in the first 
direction A1, and plural spring pieces 16 extending from the press-fitting 
portions 14b in the second direction A2, respectively. Each of the spring 
pieces 16 is of a branched shape to have a pair of finger pieces 18 parallel to 
each other with a slit 17 left therebetween. In other words, each of the spring 
pieces 16 is divided into plural branched portions, namely, two finger pieces 18 
by the slit 17. Each of the finger pieces 1 8 has an elasticity or a spring nature. 
In this connection, each of finger pieces 18 extends substantially in the second 
direction A2 and is referred as a second contact point. 

The press-fitting portions 14b are formed as a wide width portion and 
press-fitted into plural holding holes 12b, respectively, made in an upper portion 
of the insulator 12. Since the slit 17 extends into each of the press-fitting 
portions 14b towards the base portion 14a, this press-fitting between the press- 
fitting portions 14b and the plural holding holes 12b is favorably and elastlcally 
carried out. 

On the other hand, the insulator 12 has plural beam portions 19 formed 
integral therewith to correspond to the spring pieces 16, respectively. More 
particularly, each of the beam portions 19 extends vertically within each of the 
holding holes 12b to have upper and lower ends connected to the insulator 12. 
Each of the beam portions 19 is inserted into the slit 17 in the vicinity of the 
press-fitting portions 14b. Namely, each of the beam portions 19 is positioned 
between the pair of finger pieces 18. 
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When the receptacle connector 10 is fitted to the plug connector 30 as 
illustrated in Fig. 3, spring portions 11a of the signal contacts 11 comes into 
elastic contact with the signal contacts 31 . respectively. Therefore, the 
receptacle connector 10 and the plug connector 30 are electrically connected to 
each other. 

Simultaneously, at least one of the spring pieces 16 comes into elastic 
contact with the ground contact 34. Therefore, the metal shell 33 of the plug 
connector 30 is electrically connected to the ground contact 34 in addition to the 
metal shell 15 of the receptacle connector 10. Whenever the receptacle 
connector 10 is fitted to the plug connector 30, each of the finger pieces 18 is 
moved with using, as a fulcrum, an edge portion of the holding hole 12b. More 
particularly, when the receptacle connector 10 is connected to the plug 
connector 30, the finger pieces 18 is moved upwardly by the ground contact 34 
as shown by an up-directed arrow A3 in Fig. 3. On the other hand, the spring 
piece 11a is moved downwardly as shown by a down-directed arrow A4 in Fig. 3. 

In this event, it can be avoided to cause the holding hole 12a of the 
insulator 12 be enlarged by movement of the finger pieces 18 even in a case 
where the insulator 12 is thin at a portion 12c above the ground plate 14. This 
is because the beam portion 19 integral with the insulator 12 is positioned 
between the finger pieces 1 8. With this structure, a decrease of contact force 
is prevented. 

While the present invention has thus far been described in connection 
with a single embodiment thereof, it will readily be possible for those skilled in 
the art to put this invention into practice in various other manners. For 
example, although the connector has the plural spring pieces, it may be 
provided with a single spring piece. The number of slit may be two or more. 
In this event, the number of the finger pieces becomes three or more. 
Furthermore, the present invention is applicable to various connectors of the 
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other types although it is described as regards the receptacle connector 
provided in the LCD monitor. 



